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(54) OPTICAL CROSS CONNECTOR AND OPTICAL NETWORK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical cross 
connector at a low cost where a spare optical fiber is 
utilized efficiently. 

SOLUTION: An optical cross connector is provided with 
optical switch circuits 10-1 to 10-2, an optical signal 
relay means 1 1 and optical input output sections 12-1 to 
12-2. An input to the optical switch circuit 10-1 
connects to the optical input output section 12-1 and an 
output of the optical switch circuit 10-1 connects to an 
input of the optical signal relay means 11 or an input of 
the optical switch circuit 10-2, an output of the optical 
signal relay means 1 1 connects to the input of the 
optical switch circuit 10-2, not connecting to the output 
of the optical switch circuit 10-1, and the output of the 
optical switch circuit 10-2 is connected to the optical 
input output section 1 2-2. 
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(57) [Xft] 

Bi o — i -1 o— 2i:*«**8¥ai i <t;fcAtiJ;b 
951 2 — 1-1 2 — 2£«*.Tl^ 0 3feX-f ry^B» 1 

o— i <DA;&i**A£t5A«i 2—1 tmmzti* 

&£LM*#*-T ^EIKI 0 — 2CDA;fc£Jg8S2*U 5fc 
8W«¥S1 i 0>tt3*tt*^-f y^lslBl 0 — 1 (DttS 
^<t^^tu-CU^^t^^:X<f^^|HlK1 O — 2(DXtit 
S«S*U **-f O — 2<7)di*il£;fcAaj*iSB 

1 2-2i»«S*l«, 
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[MM1] 3fcfiii!»<Dtt»*fT3**nX3** 

E#«^*«¥R(DA:fcitttrE«i ©*«-»w»#»a> 

tt3*l4«TE* 2 ©3te«-*«J«^aO)l^*tA^ LfflO) A* 
Mo 

M-Cfe-^T. MA*NlU^a)I1 a>*«-5Ma»^»fc* 

Li©*OT*lfSt, N ' A*M' tH^C0S2O^- 
«^ttB^Kfc*«iU LI41 6l±"Cfty. "NjScfctf 
N ' I4LJ^±-Cfty. Mfc<£tfM' I4lkl-h-efty. N 
fccfctfN' I42)a±-e&£fcfc tfr. grlB3tfl^+«¥- 
S<DA*lillBBi ©*i§«9*Bfl5l^*i^Lio 
UAfc»«S*U *rE««**«¥»Dffl*teWB*2 
(»5tm^S¥^L^^Laa)A±li:Sfii$nTLN 

siy»*.#Kfc* k^i te&kmcDftm^tpm^&t. 

N> (2k+M) l-3L^1ti:SNAALlilA©*2© 
3fe«*Wy«ie¥«*«x*fcfc*l;:. MEM' 1 OHM! 
■5**81 y ViL^tta) 2 Mfl<Bffl ACD5 *>M@(7)tliAfc^t>* 

■re k Ha)*«**«*«a)-t*i-F*L k la)A^]fc^tf 
k®<DdiA(4. WE*2a>*«#«y»>L^aa)A*i: 

KtewUBan x 2.%^ ?? a Cft«Cfc£mkfc'r<&M 

a*«5] n a)%a^«oy«it^Rr4«XKnrits 
*x-r ^^-cft*z t £««fc-r*MM3 icem©* 

[MM 6] *«**«#«tt*^7-f/<H*ii«»-C 
ft4Cfc*tt«fc-T*MMi ^bH#«5 0)i^^ 

[MM 7] «««4>IK^m4¥*i*a%itilB«7ft« 

E«a>*£ h8I 0 

[MM 8] ««*«¥»IM4WCft4Ci:* 

[mm 9] *ea»(Ccfcy«5»«stLfca*(o*ai 

*eaB«»^«*Mie. WE**#W^W*MM 



i ^6ll*fll8©^f^-icEta)*^PX3*^ h 
[XMattaittKH] 

[000 1 ] 
[0 0 0 2] 

10 [ftSCDSffi] afi*. ^>^-^'v K^CATV^ft 

fc y calf $Ste£S£ ^ftci: y iUH(cila««««Itf 
15 ft<I>o COfettJMSB • AMea«rf4:5^*iifltfH 
IMIXCiiltlW ■ fi»*eaWd:*77-f h 

■3— 77-f/<*fc«J*»l 0Gb i 

^— *#fi»S*L«c:fc*ftS. «£ore3l8l»SA<a 

20 *r=***«ir*»*-cfty. fiauumttc:**? h 

[0 0 0 3] fia»»fl:StS*v h9-*OUIIS 
^fi2ll»(D«l*»fiJffi *5 J: WfrWBttOfiU * pTM fc 
T^tOfcLT* 5te^PX3*>7 httltDffXHStfS 

i=*y. «x.tfft*affl3fc^ 7 -</^ci»»A<fB^Lfc» 

30 *(DSffi*^7'^/<<DM4*rcfiM$*Lfc2fla)*^ 

[0004] — * % stM©**^ hr7— ^-ci*. ±rco 
35 -/ - K«T?*«M* ^ r 4 / W+ttlcgkM £ *tT h« 

±Lxi*#iw— hizftm^z&mt-exmB? &^t> 

■■^ll£4>IWa)*»4i»tMlt« C fc ic J: 

45 y*SS*L4o 

[000 5] 0 7IC«£*<D*^PX=I^^ ha«<D1fl 

A^giJfc. 5fea*4>«*fc. *x-r^^M»fc. *«* 
&ji®tfrt>mm&h.x^z>o ^aksasfc 
so ea*fcnmc«HitLfc»#. ax-r^BBi*. a*j£ 
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[0006] z.<D£5te9Mt<»ilt<?BXzi*2 h&mt 
x^*** BfcHttX*. B-1 0 7 0. 5 5 5MIC1B 

*#afi VIM x-r ^ BMBiXIIL b-108 

3. 5 6 8IICI1 #a#*««tt*i»fc«El*#$P* 

a** ns«^E«s*Lri^* 0 

[0 0 0 7] 

SS*i/C^<6<D-C* — Kfcfc**^ °A a h 

S£B*<THlM!ft ? r -f /<*±*B*(r«e«-r S^ilM 
ATSStf&^o tot, Kffifc3fc«#*«»£* ^Jiffl 
*^r-f/<iB5E»r=l«jfr ***a>*^QX3*^ h 

SBHu #»*«re&y. Wft*yh9-?ii«)ii 

[0 0 0 8] *§£m<Z>mto\*. ±GBBC:B4k 
*a** HSB*aflW*Ci:i:* fi8»»flz»Lt 

[0 0 0 9] 

*/<fc*a#*«¥B#a«icatt**L*«L ^a^sa 

[0010] *mm\z&iu& 
»c*«-^+ii«tffl«-r«*»^ft<<cy. *^px 



[0 0 1 1] *fcf«fflft77-r/<i:»a*ft*m 

*a»*a*^att*a*tt»*«****a>T*a* 

iffBB(ctt|B|*<ft± L fca*-e t S*> rcjE*tt3fc«**+ 

05 h&a*<xa£*L«. 

[0 0 12] hr? — 5iz£*i 

* M*B*ffil** Cilery. hr7-^±trC3feH 

10 "r*a^<caiB36«Brtti:ay; ^ic^js^w 

[0 0 1 3] 

inwnmmni&m] jut. @§a*#aLT**?«a)Si 
15 aa>»«*Kwr*. hi i*. *«af=***^a^3 

hSB<D*i (9SlS«"Cfc*. H1 (cfci*-C**P 

X=J*£ Afi. fX^^fMl 0-U 1 0 — 

2 fc % %B-4 AttS^^I 2 — 1 1 2 — 2 fcd>«t< 

20 — 1 a>A*f*3feAd3*«i 2—i fc»as*u #x-f^ 

f§Si o—i (Z>ai*f*. 5fcx-T ^H»1 o— 2C0A 

**fcf*. %Jt«wi i©A*twisK 3tea«»i 

ia>dJ*f** ^fBBH o — i (D£li*i:ftas*i 

25 X>f -yfiBl 0 — 2CDtB^(i. 3feA.m±l§P 1 2 — 2£ 

[0 0 14] *«BI=**l«. *A*a#*fiE*©*A 

tot, ^aft*a««**< c<h(c^^igzix 

35 [OO15]02lt *m*mz&z>2i5uxzi*5 hig 
ao>*2(Dsa«-eft4o uzi~t$i*x3t9 n^a^ 

t s n t % *aaai»a**t**ffl*«T j 1 ~t j 

n 3Hffl*^T-f /<i:»«**L*3teffl*»W_s 1 ~W 
40 s nfcJ:tf*A*»W j 1 -Wj nt. ^it^^^T-f 
/<£»tt**l*3tetti*»R s 1 ~R s nmfc^U^A^ 
j 1 -R j nm£. n A* 2 ntli*G)*X-< 7^ Ifil 
S&1 O — 1 £ % 2 n A*naS*<D*^-f 0 — 

2<h. mA*naa*0)*A^ ^^SHI O — mA 
45 ^2mffi^lCD.3feX-r vfBBH 0 — 4£. nA^Jmtli±l 
!VfiBl 0 — 5 fc % 2mA^mW*X-f 
7fB»1 0-6t, mA±Fk£li^I<7)3fe^-r VfBBl 
0 — It. k A*mdi*a)*X-f t/fiBl 0 — 8A:^ 

50 afc<fetf«W*fr<i:5aa«l»«l 4*6<S*. 
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[0 0 1 6] *"*\ hgI1 B<7)»*M 

Bfticou-cKE-r*. -^sbi o— i 

.14. *A*«'T s 1 ~T s n &VAj3t$tltzlt&m&fr 

KIMM"*. C*Uc»U B'flMMti 4*«AI**B1 

fc. *X-<7f§ffil 0—1 I*. Eftttlftifln 4^*C0 
•MWI*lc*y T s 1 fr^&jtmmib^ 7f§Bi 
0— 5-^«l»iL4. ^IhIBi 0 — 6 14. efcx-f 

^HB1 0 — 5 «k 1 0 — 8a>if*>£>iCM o(DfcB*j£jl 

ffiLt, f tif h*tt*»R s 1 - r s m^aat^o 

ftX-f S^HBl 0— 5fc£tf 1 0 — 6(4. EttMfMtf 

I 4^£©*|»«#I::J: y&X-f •V^lHlttl 0—1*6 

[0 0 1 71* *JC «PX3^ hgH B«ft 

R s m«8Jtlfc*77^^»R**lf:i»^ 
P^3^ HSU B<Dli)f1MCO^TKW"r5« Jfc^-f 
"yfBBl 0 — 414. ^A^jSPR j 1 * t>(7)3fefi^S3te 
7<7f@Bi o— 7^th^-r^>o *x-f^fBBi o 
— 7 14. k 1 1(05*>, jE«-e*4Ci36< 

0 — 8fc<fctfl 0 — 6lZ&t>)ytmJ3&R sm^&Ui** 

[0018] ::t«lW«^rt»io-7 
fccfctf 1 0-8*S^Lt ; ?lffl*77'f/<i:ftficif*i 
Tl^fctf). ^iiflSOOflft k (4. htt. 

II BCD&A^S&R j 1 ~R j m(7)<I&£L<l4;fcA;£l 
bCR j 1 ~R j mi:SiaS*l*^«M*77'-f 

(30=3 X hfc<fctf«|Itt*%ltLfc* «ky^U**>^Ki: 

[o 0 1 9] D3f4. *»El::J;£**nx=i*£ 

^-t^dfcUT. *^7f@Bl 0—1 -1 0 — 

T?&£o *38J6«lcJ:*i«. #Affl*ffi1 2 — 1 <t:fcA 
tti^J^I 2 — 2**t)lC7U^-i/3f;HC«ttpr*B^ft 

[0 0 2 0] **^(D*4a)Slfi«t l-c. 1* 

rt*<i:*^px=i*^ h»«a>«fie«*H4iz^-r 0 a 

1 — T 1 0 j3<fctfW1 -W1 O. &X^ ??|§IBl O — 

a. *^=.$t«n 3— v**trWiK>*?x-rxBi 

5£. 3feA£ti^3^R *«1 3 — 2 

t?*«u-r ^x^xsm 6£. ^^-yf0Bi o 



— b~ f . 3feif«»1 1 £#fr:fcX^ 9fBB«1 7 

[oo 2 i]"**p^3« hgn p-c(4. 

»1 4"C*X-r'^^|llBl 0— a~1 0-c*a»t4 
05 C^fC^y. 3feAttJ^lfiiT 1 ~T 1 OHtlftlWI - 
W1 0^Sgt§A\ *fcl«*lfh*Atfl*aR1- 

ttKBfln 4T3feX>T 7^BB1 0 — c~i o— f $fijfB 

10 ott^t>l*-C«Stta*r*c:i:3Ci<DrflB"C&«o CO) 
IB. *MvfBBi o — dCi^y. 3teA£ti*«R i - 

&i o— e. i o— f rz*y % *JiMi 1 a>««*4: 

15 ftS*Alti*a^R1 - R5<D^-r*l-Cfe-&A^*«jRrc 
IRtSCi^prffi-Cfe^o Efl*>. *Att*SiR1~*R 
5 izmaZtltz 5 *0«BB*77^ /<"C 2 fl CDSfeigtfl 

[O O 2 2] *3lft«T?I*. ^PXa^^7 hgl1 CO 

laser. *«Ms»»(*ff*icKSLrfiu^ S&r::* 

25 •«M»l«-f»7i-fX«1 6<D3fcA£fc*i&a> 

or* *x-r**HBi o— efccfctfi o— f rcsaas 
^fc*Ji«»a>awc«j:**«fflSfeeaB©(»»(=*a 
30 ^fcwe^rftift*. 

[0 0 2 3] *fc*«^*«*<£&B<C^«IHJU- MC» 
J&-T£fc<fc. JcX-f^fBBl O — e fc£tf 1 O— f £ 

itrtiAL^. *fc*Sllfifl-Cfflt^fc*^-f vfBBi o 

35 -b~10-f(4. 1 4 A*l 5^(7)1 <l<Z>5fcX-f^ 

8US3h,Wi77-f^.88SW, Tlffl77-f/«* 
SR, K«a6WB-r**i«B»«k*kA:-r*Ltf. itex-* 

vfBBi o-b-i o- f ic»#ax.nrffi^*x-r ^ 

40 ^ElBCDIMXli. flkiS (W+2k) A^DRtli^-efetL 
[0 0 2 4] *^^(7)m5 0)|lig^<t LT. i4^L 

^^ffl>r>^^x-rxsji s. *x-f*^BB«i 7. 

45 ffl-T ^x-<X^1 5-CI4. 3feAffi^SPT 1-T10 
t3feAti3^^W1 -W1 OtOHrc-ttL-Fixl x 25feX 
*f ^^BIB36<WI**t* 3feAd3^SiT 1 — T i OCD^SS 
ft3&<*Ata*fflW1 -W1 0^*Aas*»R 1-R5-C 
fc«^*«9«ie«. *X-f*;fBB*i 7(4. 5x5* 

50 X-f^fSBlO-g^ lx4*X-f^fHBlO- 
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ht, 1 x 5X*f «y^lHl»1 0 — e fc<^UCl 0 — f 4. 

[0 0 2 5] *Sag«T?*^P^a^^ ^11 El*. 
BIB2: Lt»#t*i<, :fcA£*SUT 1 ~T 1 O tltX 

*ii*«^k©ilft(ctt. Jc^^flslBi 0-g£ 
Afi(DDA*Dffl*KD*;*>r v*b. U 3fcX-f -v^IhISS 
1 0-h£D<l<7> (A+2) A*Rtt3*a>5fe;**f 
U ry^Hai 0-efc<£l>*l 0- f ^-en-FH 

[0 0 2 6] fii±SWLfc*^PX3*(7 hlSltt, * 

T. «X.lf0 2O1 0 — 1^1 0 — 2. g|4. H5C01 
0 — a W*a«0)e5SISlc#A**L«*a)-Cft*36^. 

prffiftifiy«}fAa*(o*oA<a*L^o 5 

[o o 2 7] Xd^XVifc^Sft* P^a^ hSM£ 

0jrr£o ^6 (a) (4. *!6IBircfc**^PX3*^ h 
-1 -3 <ts *ilia««2 O — 1 -2 0-3 
iM77-fA*3 0i:, ^fM^7>fA'4 0-1 
fc^tf 4 0 — 2 <btil$$tl43t^7 h9-^(DH CD 

IB0)»*»ftt1IHllcK«"r*fc«>. #**pxzi** 

■Tctfz-r^o 2O0)*SS«S2 O— 1 'fc 2 0^3 t 

tHBi:*iffl*77-f/<4 0-i <t. ifc^axa^ 
h8H-2i:, Mffl*77-f/<4 0-2i:^Lr 

[0 0 2 8] ^PX34^ hgH-1 *5«J:tf 1 — 3 

14. 8un*:77>rA3 oo>p»»it«ai-r*4:. 



4 0 — 1 0 — 2rc«DLje*.«. 3fc^P*P*$ 

2t?(4. Mffl*77-f/U0-li4 0- 

[0 0 2 9] *»WIZcfc*ltf. *{7P73*^K8i1 
05 — 1 -1 — 3|r^M$^fc^ft#+^Hl4. ^filS35te:7 

[0030] &*>\ H^a>w*o)fcA. *^pxp^ 

£3te*P*3*? hgil- 2 4(7)rBlfc?i^^fc^3 , c 

hgn — 3 t©nHfra&*Lfcaffl*^r-</w*i8s 

20 ftTl*&a>l4E«b3^"C&*>5o 

[003 1 ] 116 (b) I*. *SSElCj;&3fc?P;*zj* 

*StLX^*o CC"Cf4£-*\ *a«««2 0 — 13^6 

25 *s*M2o- 4^©*«#*eai-r«»***^ 

So ¥#B*l43l/B3fc:7 7-f /<3 0 — 1 -eiEiS^tT^ao 
3fe77^A*3 0-ltBI^Mt5t, 3fe^PX=a* 

^7 ■Cf4«iLtt : ?*ffl*^T-r/<4 0 — 1 

«p^p« hgn- 4-ci4«K.(*^«ffl*^ 

30 7-fA4 0-2$SiRLt«f^, ^Cofc^PXra 
*^7 hgll — 2-Cl4^«ffl*^7-r ^4 0 — 1 4 4 0 

— 2S*«-»*«»s^Lr«s»a-r-6o zL<n#f<n% 

«-^(0*lfiJ(4^fllffl*^7-f /<4 0— 1 ^b40-2t 
35 [0 0 3 2] *fC*aa«*2 0 — 3**i=>5fe3l««*2 

o— i ^(D*«#*esi-r-6»***^*o ¥Sb#(4si 

ffl3fe77^f/<3 0 — 2 a efia£ff«C?^ «ffi*^7^T 
A3 0-2fc<ttf : ?ilffl*77</U0-3-eBi^ 
^PXn^ hgll- 3-ei4«xli^« 

40 ffl*77-f/U0-4$ 1 Wp^3^ hSU — 4 

tl^^[MM77-f/Uo-2^ WPXa* 

^7 hgI1-2tli^[0IM77>f/UO-1 * 
IRLtHOS^So C<DB##^P*zi*^ hgI1-2 
"CI**«fl*?7-f/<4 0 — 1 ^4 0-2^1^1 
45 «**Lt«i»«t4ft #«*<Dfi2l*lRir**«H 
3t37 7-</<4 0— 2**&4 0 — 1 -Cfe^o 
[0 0 3 3] tt**«t?(4 : P«ffl*^r-f/<i««#* 

tH-a)*«iffl*77-</^cj:y*iir*cfci4iMti= 
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[0 0 3 4] i6tfcVt*^PX3*^ HSU I*. 

7 7 -f /<*St Sort i^Soas^fe §o 

[0 0 3 5] 

tt<tty. *$a:*a** hMflDfta* MfcA<*«* 
[11] WW^PXa*^ h^Mcomi CDHJS^ 



[12] **wa>*2n*3*$ h^Mom2cDHBg^ 

£^-figj£i-cfc<£>o 

iB3] *jssa)*^dX3*{7 ^w.<Dm3<Dmmm 

05 ^^ti^itfe^o 

[04] *i«^axa^ hgl(Dl4^M 

[15] tMWnxa^ h^ScoSs^^ig^ij 

10 [16] *$681<D**-:/ H9- *0>«1 fc£tfS£2<Z>H 

[17] ttxfli <Dm&mx~&z>o 

1 - hS®. 1 ^HB. i 

15 1 1 2-*Affl*«L 1 3»-*^*«IL 

i 4 : »Ea»jwffl. 1 s-mm* ^i-rxs,- i 6 

20 
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